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ABSTRACT 
Hong Kong has developed its own stock options trading relatively shortly. It is 
interesting to examine the effect of stock options trading on the underlying stock 
market. To explore the causal relations between the Hong Kong stock options market 
and the cash market, two statistical tests based on the works of Anthony (1988) and 
Chatrath et. al. (1995) respectively have been applied to study the data for the period 
from 1 April 1996 to 10 January 1997. Contrary to the experience of the U.S. market, 
there is no distinct statistically significant lead-lag associations found between the two 
markets. This may be because Hong Kong stock options trading is shallower than its 
U.S. counterparts. Moreover, Hong Kong investors, participation rate in the stock 
options market is much lower relative to the stock market. Thus, it is crucial for the 
regulatory bodies to study the issue in depth in order to make the local stock options 
trading a success. 
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Exchange-traded equity options have been launched by most of the advanced stock 
markets over the past two decades. In the U.S., trading of standardized options contracts 
on a national exchange started in 1973 when the Chicago Board Options Exchange began 
listing call options. Nowadays, an option market is recognized as an important component 
of a mature financial community. 
Although Hong Kong is regarded as one of the major financial centres in the world, the 
development ofnew products in the local stock market is relatively slow. After years of 
consultation and preparation. Hong Kong has eventuaUy developed its own stock options 
trading market in September 1995. 
As cited in the Stock Exchange ofHong Kong (1994), the benefits of options come in 
three main forms. Firstly, they are used for hedging purposes to manage the risk in a stock 
position. Secondly, options are used as a means of income enhancement to eam premium 
by those willing and able to write them. Finally, options are used as leverage for 
maximizing returns. 
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It is also mentioned that stock options can benefit stock trading in a way that stock 
options tend to reduce volatility in the underlying stock market. Options allow investors to 
use gearing to enter into a stock position and provide insurance to manage the risk ofan 
existing position. This will limit the urge ofinvestors to buy or sell in a panic. 
In reviewing recent studies regarding the causal relations between the stock options 
markets and stock markets, experience of foreign financial markets (mainly the U.S.) 
reveals that stock options trading activity in general leads the underlying stocks trading 
activity. Moreover, stock options trading also plays a stabilizing role in relation to the 
price volatility ofthe cash market. This implies that investors actively participate in the 
stock options trading. 
While stock options is a relatively new investment tool to most of the investors in Hong 
Kong, it is interesting to know whether this financial tool is well received by the market 
participants. Therefore, this paper aims at investigating whether a lead-lag relations exists 
between the Hong Kong stock options market and the local stock market. Specifically, 
two issues will be examined. Firstly, it will test the assumption that investors/ speculators 
prefer to trade stock options than the underlying stocks. Secondly, as stock options have 
completed the financial investment tools, it is also interesting to test ifoptions trading 
activity decreases the underlying stock price volatility. 
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In this study, causality tests adopted from Anthony (1988) and Chatrath et al. (1995) are 
used to analyze the data from 1 April 1996 to 10 January 1997. 
The rest ofthis paper is organized as follows: Chapter II highlights the specifications of 
stock options traded on the Hong Kong Stock Exchange. Chapter HI briefly reviews the 
literature on the topics concerned. Chapter IV discusses the methodologies employed and 
addresses the data collection. Chapter V reports the empirical results and discusses the 
major findings. Finally, Chapter VI will conclude this paper. 
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CHAPTERII 
OVERVffiW OF HONG KONG STOCK OPTIONS 
The first traded stock option, HSBC Holdings PLC, was listed on the Hong Kong Stock 
Exchange on 8 September 1995. Subsequently, more stock options are introduced to the 
market. As at 31 March 1997, there are totaUy 13 stock options traded on the Hong Kong 
Stock Exchange. The fUll list ofstock options and their respective launching dates are 
attached as per Appendix 1. Major features of the stock options are summarized below:* 
Subject Specification 
Option Types Calls and Puts 
Contract Size One board lot of the underlying shares which differs 
from share to share 
Expiry Months Five in total: the three nearest months as well as the 
following two quarterly expiry months, i.e. options are 
available with maturity periods of one, two and three 
months as well as up to six months and up to nine 
months 
Trading Hours In line with those of the underlying stocks, which are 
10:00 to 12:30 and 14:30 to 15:55 
Tick Size Minimum price fluctuation ofHK$0.01 for aU options， 
except those above HK$5.00, where it is HK$0.05 
Last Trading Date Business day immediately preceding the last business 
day of the expiry month 
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Standard Strike Prices Strike Price Interval between Strikes 
$0.10 to $2 $0.10# 
$2 to $5 $0.20 
$5 to $10 $0.50 
$10 to $20 $1.00 
$20 to $50 $2.00 
$50 to $100 $5.00 
$100 to $200 $10.00 
$200 to $500 $20.00 
# i.e. possible strike prices are $0.1, $0.2, $0.3,…，$1.8, 
$1.9，$2.0 
Introduction ofNew There will always be at least five prices for each expiry 
Series on Listing a New month with new strikes being introduced, ifnecessary 
Month or Due to a daily, so as to ensure that there are always two series 
Price Movement in the out-of-the-money and two series in-the-money for each 
Underlying stock type (call or put) 
Exercise Style American with physical delivery. Same day purchase 
and exercise permitted. Exercise on last trading day is 
allowed. 





Since the Hong Kong stock options market hasjust been established relatively shortly, the 
literature review on the causal relations between the stock options market and cash market 
is mainly based on the experience offoreign markets, particularly the U.S. market. 
Manaster and Rendleman (1982) investigated the role of call options prices as predictors 
ofthe equilibrium prices oftheir underlying stocks using Black-Scholes model. They 
analyzed the close-to-close returns ofportfolios based on the relative difference stock 
prices and stock prices implied by stock option prices. It is concluded that closing option 
prices do contain information that is not contained in stock prices. Moreover, it takes up 
one day for stock prices to adjust. 
Karpoff(1987) reviewed researches, both empirical and theoretical, on the relationship 
between price changes and trading volume in financial markets. Among his various 
findings, two empirical relations are worth mentioning here: 1. The correlation between 
volume and the absolute value of price change is positive in both equity and futures 
markets, and 2. the correlation between volume and price change per se is positive in 
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equity market. Observations of volume and price changes are able to be traced to a 
directing process that can be interpreted as the flow ofinformation. 
Anthony (1988) studied the relations between common stocks and call options trading 
volume. The study hypothesizes and tests a sequential flow ofinformation between the 
stock and stock options markets. A sample of25 firms was selected and the lead-lag 
association for the period from January 1982 to June 1983 was studied. The empirical 
results indicate that trading in call options leads trading in the underlying shares, with a 
one-day lag. 
Skinner (1989) examined the variance of retums on common stocks around the time 
options are listed on these stocks. The results indicate that the listing ofoptions on 
common stocks is associated with a decline in the variance of retums on these stocks. 
However, this decUne is not completely explained by contemporaneous changes in market 
volatility. This indicates that stock options have stabilizing effect on the underlying stocks. 
In addition, stock market trading volume increases, on average, after options are listed on 
firms' stock. The author examined the hypothesis that the variance changes are related to 
changes in 'trading noise, in the stock, but find little direct support for this explanation. 
Stephan and Whaley (1990) investigated intraday relations between price changes and 
trading volume of options and stocks for a sample of firms whose options are traded on 
the Chicago Board Options Exchange (CBOE) during the first quarter of 1986. A 
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multivariate time-series analysis is used to estimate the lead-lag relations between the price 
changes in the stock options and stock markets. Results indicate that price changes in the 
stock market lead price changes in the options market for active CBOE call options traded 
during the first quarter of 1986 by about 15 to 20 minutes on average. After the number 
oftransactions and trading volume are standardized to remove scale differences, the 
trading activity in the stock market is shown to lead that in the options market by an even 
longer period of time. 
Poon (1994) examined the impact ofoptions trading on the relations between daily stock 
retum volatility and stock trading volume. For a sample of firms which options were 
newly listed on the Chicago Board Options Exchange from 1982 to 1985, the empirical 
evidence supports the notion that stock retum volatiUty declines because stock options 
trading improve stock price efficiency and also stock options provide investors with a 
more cost effective medium to trade on information. Besides, her findings show that daily 
stock retum volatility is significantly and positively correlated with contemporaneous 
options volume，but not one-day lagged options volume. These results suggest that 
contemporaneous option volume may be an important variable in modeling daily stock 
retum volatility, 
Chatrath et al. (1995) examined the relationship between the options trading volume and 
interday as well as intraday trends in the corresponding S&P100 cash index for the 11-
year interval from February 1984 to April 1995. The evidence is consistent with the notion 
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that options trading has a stabilizing impact on cash market. Specifically, interday and 
intraday volatility is found to decline following increased options trading activity. Patterns 
ofcausality from cash markets to options trading are not as evident. 
Chamberlain et al. (1993) somehow find different results from the Canadian market. They 
conclude that the listing ofoptions on Canadian Stock Exchange appears to have had little 
impact on the price behaviour, trading volume or liquidity of the underlying stocks. While 
a causal interpretation ofthe evidence suggests that retum volatility declines, trading 
volume increases in the cash market, the results are not statistically significant. In addition, 
tests to determine whether the impact of options Usting on volume depends on pre-Usting 
liquidity ofstock fail to detect any statistically significant relationship. 
From the above studies, it can be generally concluded from the U.S. evidence that lead-lag 
association exists between the stock options and the underlying stock market. Most 
studies find that trading ofstock options leads trading of the underlying stocks. Stock 
options also have a stabilizing effect on the price volatility of the underlying stocks. 
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CHAPTERIV 
METHODOLOGY AND DATA EMPLOYED 
This paper aims at exploring the lead-lag relations between the stock options and their 
respective underlying stocks in the cash market. Two tests are to be applied. The first test, 
Test A, will focus on trading volume on both stock options and stock markets. The 
second test，Test B，will focus on the trading volume of stock options market versus price 
volatility in the stock market. Both tests employ a firm-to-firm approach instead ofa 
portfolio approach. 
Test A --- Trading Volume Approach 
In the trading volume approach, the methodology employed by Anthony (1988) is 
adopted. It hypothesizes and tests a sequential flow ofinformation between the stock and 
stock options markets. The analysis is based on econometric tests for causality derived 
from the works ofGranger (1969) and Sims (1972). For the rate ofinformation arrival, 
Anthony uses trading volume as a proxy as posited by Copeland (1976). 
In this approach, ifinformation trading takes place predominantly in either options or cash 
market, then one would expect to observe lead-lag relations for the stock options and 
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shares trading volumes. Conversely, in a world of symmetric-information arrival, one 
would expect to observe either instantaneous causality or feedback between the options 
and shares markets. 
According to Anthony, the causal structure of Granger and Sims can as described as 
follows: 
Let P(X|Y) represents the conditional distribution of a random variable X, representing 
options trading volume, given a second random variable Y, representing stock trading 
volume. Further, let It represents the universe of available information in period t. The 
causal test seeks to ascertain whether the series Yt causes the series Xt. Alternatively, one 
could test 
P(Xt+i|It) = P(Xt.i|It-Yt) (1) 
where It _ Yt represents the universe of prior information at period t, excluding 
information about past stock volume. Ifthe equality in (1) does not hold, then Yt is said to 
cause Xt. 
The analysis ofTest A is stressed on detecting firm-specific information flow. Therefore， 
raw data are first transformed to eliminate market effects by applying market-model 
volume regressions. Residue volume measures represented by eu are derived as follows: 
RVit = ai + bi RVn,t +eit (2) 
where 
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RVit = raw volume of security i trading in period t, 
RVmt = raw market volume ofthe Hong Kong Stock Exchange (for stock trading and 
stock options trading respectively) 
Cit = residue volume for security i in period t 
The Cit gives the residue options and stock volumes, X，t and Y't respectively, used in the 
Test A. 
To implement the causality tests for options and stock volumes, the following causal 
model is employed: 
m m 
X't = 0Cx + ZajXVj + E bj Y't.j +et (3) 
j-i r i 
and 
m m 
Y't = ay + EcjXVj + E dj Y't.j +nt (4) 
j=i j=i 
Multiple-series regressions suggested by (3) and (4) are used to effect the causality tests. 
X,t and Y't are stationery time series for options and stock residue volumes respectively, 
having zero means, while Ct and nt are uncorrelated white-noise series. The choice oflag 
length is arbitrary. A lag length ofsix is supposed to be enough in this study. The causality 
test is a standard t-test on regression parameters. Y't causes X't when some value ofbj is 
not equal to zero. Ifsome values ofcj is not equal to zero, then X'tcauses Y't. Ifneither of 
these events occurs, then there is no causal relation between the two series. 
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Test B -— Trading Volume-Price Volatility Approach 
The second test, Test B, is based on the methodology employed by Chatrath et. al. (1995). 
The test is to evaluate the effect of stock options trading volume on the stock price 
volatility ofthe underlying cash market. Purpose ofTest B is also to investigate the causal 
relations between stock options trading activity and trends in the underlying stock market. 
CausaUty tests are conducted on interday and intraday price volatility ofcash market 
against the trading volume ofthe stock options market. The test wiU give us insight on the 
question ofwhether options trading activity plays a stabilizing or destabilizing role in cash 
market. 
In the method used by Chatrath et. aL, the proxy of interday price volatility for each stock 
concerned is |Pt - Pt-i| / Pt-i where Pt is the closing price of the underlying stock in the cash 
market. This proxy is a modified version of the measure employed by Ying (1966), 
Tauchen and Pitts (1983). The absolute closing price used in the analysis ofprice volume 
relationship and the simple standardization employed in the study are intended to control 
for any biases in the measure that arise from trends in the stock prices. 
Similarly, the proxy ofintraday price variability in day t is (P^ - P^ )t / P\ where P^，P ,^ P" 
are the high, low, and mean price ofthe underlying stock respectively in day t. The daily 
mean value, P", is obtained by taking the simple average of the high and low stock prices. 
This range measure for intraday volatility has been considered by Rutledge (1978). As in 
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the first measure ofinterday volatility, the standardization of the daily range is intended to 
control for trends in the underlying stock prices. 
The proxy for the overall options trading activities, employed in the context oflead-lag 
relationship is the change in closing volume ofindividual stock options, V，= Vt 一 Vt-i 
where V denotes daily total trading volume including both call and put options for all the 
series ofthe same option. The difFerenced volume is preferred over volume per se, given 
the evidence of non-stationarity in the latter. 
To effect the causality tests for stock price volatility vs stock options volume, the 
following multiple-series regressions are employed: 
m m 
P't = ap + X^jP't-j + S Pj V't-j +8t (5) 
j=i j=i 
and 
V't = av + E>ijP't.j + Z Yj V't.j + i^t (6) 
j=i j=i 
where P' represents the alternate measures of the stock price volatility (i.e. interday and 
intraday volatility respectively), (j>j and yj are the coefficients for the lagged regressors of 
the dependent variables, ft and Xj are the coefficients for the lagged independent variables, 
and 8t and m are the random error terms. 
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As mentioned by Chatrath et.al., the VAR procedure has an advantage over other 
traditional econometric models that it employs both endogenous and exogenous variables 
contemporaneously. Moreover，in their approach, only lagged variables are permitted as 
regressors in equation (5) and (6), thus forcing more conclusive results. 
To analyze the results obtained from equation (5) and (6), stock price volatility causes 
stock options volume change ifthe set of estimated coefficients on the lagged P' in 
equation (6) is statistically different from zero as a group and the set ofestimated 
coefficients on the lagged values ofvolume change in equation (5) is not statistically 
different from zero. On the contrary, stock options volume change causes stock price 
volatility ifthe set ofestimated coefficients on the lagged V' in equation (5) is statistically 
difiFerent from zero as a group and the set of estimated coefficients on the lagged values of 
P' in equation (6) is not statistically different from zero. 
Sample Selection 
This paper investigates comparative behaviour oflisted stock options (both call and put) 
and their underlying common shares for the period from 1 April 1996 to 10 January 1997. 
As there are only 13 listed options in the stock options market, it is intended to study all 
the 13 options. However, since HAB hasjust started trading on 9 December 1996, there 
are insufficient data for meaningful tests. Therefore, HAB is excluded from the study. (As 
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a remark, WHL and NWD have been listed since 5 August 1996. To avoid possible biases 
derived from the first few days oftrading, the study period for these two firms starts from 
1 September 1996.) 
Data Collection 
In this paper, the data collected include: 
1. For the stock market: daily trading volume, daily high, low and closing prices of each 
ofthe 12 stocks concerned in the cash market, as well as daily total market volume for 
aU stocks traded on the Hong Kong Stock Exchange. 
2. For the stock options market: total daily trading volume of each ofthe 12 stock options 
concerned and the total market volume of aU stock options traded on the Hong Kong 
Stock Exchange. Since the emphasis of this study is to demonstrate the stock options 
and its underlying stock relationship in a general context rather than to isolate the 
nature ofrelationships such as on and around options expiration, in or out ofthe money 




Following the two approaches Test A and Test B described in Chapter IV, multiple series 
regressions suggested by equations (3), (4)，(5), (6) are used to effect the causality tests 
and the results are highlighted in Table 1 to Table 6. 
For the case ofTest A, the Trading Volume Approach, Table 1 provides the t-statistics 
for bj from equation (3)，with m=6, (le. a six-day lag). Table 2 provides similar results for 
Cj from equation (4). Standard t-tests are used to test the hypothesis of bj, Cj = 0. 
Observation ofat-statistic greater than 1.645 or smaller than-1.645 indicates rejection of 
the hypothesis (at five per cent significant level). 
For Test B, the Trading Volume-Price Volatility Approach, Table 3 to Table 6 present 
the t-statistics ofthe lagged independent variables of equation (5) and (6) that pertain to 
the stock options trading volume versus cash market volatility relationship. Similar to Test 
A, standard t-tests are used to test the hypothesis of Pj, ^ = 0. Again，observation ofa t-
statistic greater than 1.645 or smaUer than -1.645 indicates rejection of the hypothesis (at 
five per cent significant level). 
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TABLE1 
t-statistics for bj 
m m 
Model: X,t = o, + Z a| XY] + Z b^  Y't, +et 
j=i j=i 
b； h2 b^  b7 " b^  ^6 ¢ ^ 
Cff 4.426*** 1.278 ^.744 -1.058 -1.200 -1.743* 5.859*** 
CKH 1,007 -0.197 0.017 0.859 ^0.843 1.355 0.564 
CLP 4).736 4).416 0.014 0.678 0.538 -1.967** 0.947 
HHL 1.224 -1.128 0.092 5.268*** -1.147 ^.053 6.019*** 
HKB 1.570 ^.936 1.405 >0.179 -1.372 "0.644 1.350 
HKT 2.716*** 1.468 -1.799* 0.119 0.002 0.497 2.737 
HLD 0.072 0.210 "0.765 4X759 0.540 0.944 0.468 
HWL «0.358 ^.676 "0.020 0.926 -1.447 1.162 0.645 
NWD 0.780 0.576 -1.358 4).161 4).316 0.010 0.629 
SHK 0.438 0.720 "0.600 ^.958 4).308 0.514 0.426 
SPA 2.387*** ^,284 "0.567 0.140 -0.983 0.991 U97 
WHL 2.468*** "0,763 "0.057 0.258 0.947 0.540 1.600 
* **, ••* represent significant levels of 5%，2.5% and 1% respectively. 
F-test:totestH0:b1=^b2= ...=be =0 
19 
TABLE1 
t-statistics for bj 
m m 
Model: Y't = Oy + ScjXVj + SdjYVj +m 
j=1 j=1 
Ci C2 C3 C4 C5 C6 F_tCSt 
Qjp 1.724 * -1.950* -0.619 ^.631 2.165** "0.003 1.733 
CKH "0.460 0.962 -1.164 -1.345 3.207*** ^ . V 9 2.406 
CLP 3.041*** 4).888 "0.991 0.439 ^.535 0.725 1.819 
HHL 0.527 4).026 0.639 0.179 0.012 -1.090 0.336 
HKB 3.328*** -1.104 -1.719* -1.724* 1.165 -1.054 3.161* 
HKT 0.628 "0.374 0.387 -1.070 ^439 0.380 0.351 
HLD 1.230 -1.844* 0.335 1.967** -1.988** 4U22 1.743 
HWL 1.025 ^161 0.986 1.684* 0.973 -1.236 1.417 
NWD "0.339 "0.317 1.836* ^.332 0.648 -0.021 0.672 
SHK ^.597 1.547 0.190 0.338 0.896 -0.562 0.794 
SPA -1.289 "0.861 1.456 5.144*** -1.853* 1.105 6.106*** 
WHL 4).880 4).431 0.869 "0.062 "0.277 0.486 0.344 
* **, *** represent significant levels of5%, 2.5% and 1% respectively. 
F-test: to test Ho ： Ci = (¾ = ... = Ce = 0 
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TABLE1 
t-statistics for bj 
m rn 
Model: P't = ap + I 屯 P't-j + S Pj V't, + St 
j=1 j=1 
(where P' represents interday volatility : |Pt - Pt-i| 丨 Pt-i) 
^ ^ h ^ S ^ ^ " " " 
CDP 1.095 -1.735* -2.112** -1.127 "0.557 -0.447 1.775 
CKH -1.048 ^.889 -2.565*** -3.253*** "0.195 ^0.048 3.847*** 
CLP 3.753*** 3.027*** 2.709*** 4.919*** 2.340*** 2.930*** 5.916*** 
HHL 4).113 4).289 -1.181 0.462 -0.309 0.436 1.088 
HKB 2.117** 2.021** 0.786 0.109 0.376 ^.208 1.161 
HKT 2.034** "0.560 0.941 0.661 0.008 -1.158 2.138 
HLD 1.106 ^.355 1.852* 1.171 0.390 4).540 1.323 
HWL ^280 0.539 4).426 -1.318 0.221 -1.390 1.745 
NWD ^.561 "0.194 -1.092 ^.623 -1.122 0.179 0.757 
SHK -1.372 -1.567 ^.405 4).656 -1.037 -0.228 0.800 
SPA 4).406 ^.413 -1.216 0.151 ^.635 4X744 1.121 
WHL 0.051 1.399 0.570 0.552 0.871 0.397 0.662 
*，**, *** represent significant levels of 5%, 2.5% and 1% respectively. 
F-test ： totest Ho : Pi = P2 =…=Pe = 0 
21 
TABLE1 
t-statistics for bj 
m Ttt 
Model: P't = ap + I 屯 P't-j + Z pj V't-3 + 8t 
ri j=i 
(where P' represents intraday volatility : (P^ - P^ 丨 P"t) 
^ ^ ^ ^ S S ^ ~ ~ 
Qjp 1.075 -1.809* -3.429*** -3.171*** -0,904 0.117 4.128** 
CKH -0.807 4).231 -1,323 -1.144 -1.404 -1.532 0.957 
CLP 2.499*** 1.618 0.236 2.444*** 0.342 1.915* 3.597* 
HHL 0.832 0.187 4).268 0.296 0.330 0.037 0.259 
HKB 2.507*** 1.688* 1.604 1,410 0.313 >0.340 1.310 
HKT 0.682 "0.805 1.794* 1.522 1.135 »0.737 2.271 
HLD 0.580 ^451 4),098 0.252 4).585 ^866 0.380 
HWL 0.568 0.737 0.816 0.951 "0.189 -1.496 0.945 
NWD -1.001 ^954 -1.516 "0.396 -1.138 -0,896 0.944 
SHK 0.019 -1.000 "0.371 4).861 -1.034 -2.096** 0,976 
SPA 0.645 "0.345 4).550 1.920* 1.053 0.350 2.548 
WHL 4).618 0.975 0.923 1.324 0.898 1.286 1.138 
* **，料* represent significant levels of5%, 2.5% and 1% respectively. 
F-test: to test Ho : Pi = P2 =…=口6 = 0 
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TABLE1 
t-statistics for bj 
m ni 
Model: V't = ocv + S ^ P't-j + Z Yj V't.j + M^  
j二1 j =1 
(where P' represents interday volatility : |Pt - Pt-i| 丨 Pt-i) 
%, 1飞 [3 ^ ^ ^ ^ 
Cff 1.413 1.525 1.681* 0.362 0.091 2.979*** 3.571* 
CKH "0.153 -2.035** 1.584 0.817 -2.073** -1.178 2.568 
CLP 0.491 -1.906* 0.021 -2.225** >0.953 -2.261** 2.420 
HHL -1.520 0.053 ^0.218 2.561*** >0.882 1.036 1.708 
HKB 1.950* 0.285 1.208 -1.082 -1.220 -2.232** 2.226 
HKT 0.360 1.384 0.124 0.328 -0.108 -1.617 0.794 
HLD -1.077 -1.651* -1.481 -1.496 -1.065 -1.961** 2.207 
HWL "0.857 -1.109 ^.100 2.425*** -1.884* -0.360 2.041 
NWD 1.261 0.574 >0.955 -2.174** 0.715 4).855 1,639 
SHK 0.793 -0.062 -1.429 0.177 >0.603 -1.989** 1.162 
SPA 0.431 -1.600 ^.955 0.678 -1.455 ^.990 1.445 
WHL 0.987 -1.394 0.403 ^.834 4).779 -0.273 0.876 
*, **，*•* represent significant levels of 5%, 2.5% and 1% respectively. 
F-test: to test Ho ： A,i =入2 = … = 、 = 0 
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TABLE1 
t-statistics for bj 
m m 
Model: V't 二 otv + S Xj P't.j + Z Yj V't.j + t^ 
j=1 j二1 
(where P, represents intraday volatility : (P^ - P^ )t 丨 P^) 
^ 1 ^ U ^ : ^ 
cn» 4.719 1.808* 2.430*** 0.814 0.780 0.013 2.982 
CKH "0.949 "0.802 1.577 ^.251 办784 -0.561 1.003 
CLP 0.625 -1.317 0.374 0.817 >0.053 -2.172** 1.224 
HHL 4).082 "0.989 4),224 2.154** ^778 0.161 0.940 
HKB 1.760* -1.504 ^.025 ^.592 ^.224 -2.108** 1.768 
HKT 1.149 ^).058 -1.238 0.630 -1.027 "0.737 0.752 
HLD 0.079 "0.785 -2.680*** 0.006 0.094 -0.268 1.494 
HWL "0.225 "0.377 0.099 0.460 -1.236 -0.714 0.782 
NWD 1.090 0.840 -1.626 -2.214** 1.191 -1.052 2.332 
SHK 0.326 4X938 ^.320 -1.639 -0.552 -1.121 1.630 
SPA 4).715 -1.145 "0.566 ^.432 -0.833 "0.731 1.114 
WHL 2.220** -3.136*** -1.101 0.005 -0.018 0.292 2.798 
*, **，*** represent significant levels of5%, 2.5% and 1% respectively. 
F-test: to test Ho : Xi = Xi = ... = 7^ = 0 
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Findings 
For Test A, the Trading Volume Approach，Table 1 shows that for six firms out of 12, at 
least one bj is not equal to 0. The results for these six firms concerned suggest that stock 
trading leads stock options trading. However，in examining their F-statistics, only two of 
which (CJP and HHL) are statistically significant. 
In Table 2, there are eight firms out of 12 showing at least one Cj is not equal to zero. This 
implies that stock options trading leads the underlying stock trading. Similar to the results 
in Table 1，only two sets ofdata (CKH and SPA) show statistically significant F-statistics. 
In concluding the findings from Test A, it is observed that trading of CH> and HHL in the 
cash market leads their respective stock options trading. On the other hand, trading of 
CKH and SPA in the stock options market leads their respective underlying stocks 
trading. There is no evidence of feedback among these firms. 
The results obtained in Test A disagrees with the ones obtained by Anthony (1988). In the 
U.S. market, Anthony finds that, in general, stock options trading lead the underlying 
stock trading by one day. However, in the case ofthe Hong Kong market, there is no 
general statistically significant relations can be concluded from the statistical test following 
the Trading Volume Approach between the two markets. 
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For Test B, the Trading Volume-Price Volatility Approach, Table 3 and Table 4 provide t-
statistics for pj from equation (5) with interday volatility and intraday volatility being the 
dependent variables respectively. In the case ofinterday volatiUty being the dependent 
variable, as shown in Table 3，six firms out of 12 show that at least one pj is not equal to 
zero. For those firms showing significant coefficients, four have coefficients with positive 
sign while the other two have negative sign. This suggests that options trading leads stock 
trading and tends to have a destabilizing effect on cash market interday volatility. 
However, the conclusion is not persuasive since only two firms (CKH and CLP) have 
significant the F-test. 
In the case ofintraday volatility with results as shown in Table 4，there are also six firms 
out of 12 showing at least one Pj is not equal to zero. For those firms showing significant 
coefficients, four have significant coefficients with positive sign while the other two have 
negative sign. This again suggests that stock options trading lead stock trading and tends 
to have a destabiUzing effect on cash market intraday volatility. However, the result is also 
insignificant since only two firms (CJP and CLP) have significant F-test. 
Table 5 and Table 6 provide t-statistics for A^  from equation (6) with stock options trading 
volume being the dependent variables and the effect ofinterday volatility and intraday 
volatiUty are being examined. 
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In Table 5，nine out of 12 firms have statistically significant coefficients. Five ofthe nine 
firms have negative sign significant coefficients, two have positive sign significant 
coefficients while the remaining two show mixed results. This suggests stock options 
traders tend to react to cash market interday volatility by decreasing the trading volume. 
However, this result cannot be drawn into a general conclusion because when examining 
the F-statistics, only one firm (OP) can reject the null hypothesis that volume is not 
caused by interday volatility. 
In Table 6，results ofintraday volatility effect are shown. Seven firms out of 12 have 
statistically significant coefficients. Three ofthe seven firms have negative sign significant 
coefficients, two have positive sign significant coefficients while the remaining two show 
mixed results. In examining the F-statistics, none of the firms can reject the null hypothesis 
that stock options trading volume is not caused by intraday volatility. Therefore, intraday 
stock price volatility has no apparent relationship with stock options trading volume. 
In concluding the findings ofTest B，the results do not support a lead-lag relations 
between the stock options and the stock market. Moreover, it suggests that both the 
interday and intraday price volatiUty do not correspond systematically to the stock options 
volume changes. The Hong Kong evidence disagrees with the results ofChatrath et al. 
(1995) who find that stock options trading has stabilizing impact on the cash market. 
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Discussion 
Contrary to previous studies on the causal relationship between the U.S. stock options 
market and its underlying stock markets, the empirical results of the Hong Kong evidence 
obtained in this paper fail to conclude a distinct lead-lag relations between these two 
markets. It is beyond the scope ofthis paper to find out the reasons behind. Nevertheless, 
based on some observations on the stock options market, light is shed on the issue 
concerned. 
As at 31 March 1997, there remainjust 13 stock options traded on the Hong Kong Stock 
Exchange. Comparing to the total number oflisted companies of about 600 in the stock 
market, the size ofthe local stock options market is relatively small. 
In addition, since the introduction ofthe first stock option ofHKB on 8 September 1995， 
the trading volume ofthe overaU stock options market remains shallow. For the stock 
options under study, more than halfof them have even recorded zero transaction in some 
trading days. The following table highlights the number of trading days in which the stock 
options concerned have zero transaction during the period covered in this paper : 










On the other hand, the overall transaction volume of the stock options market is still 
relatively thin. All the stock options under study, except HKB and CKH, have trading 
volume on average less than 10% ofthe trading volume of the respective stocks. 
Name ofFirm Average % trading volume of 













From the above observations, it is found that trading of stock options on the Hong Kong 
Stock Exchange is not active. It appears that the stock options have not been well 
received by the investors. Comparing with the U.S. experience that stock options has been 
introduced for more than two decade. Hong Kong stock options market still takes time to 
become mature. 
Nevertheless, it is interesting to fixrther investigate why the trading ofstock options 
remains relatively less active after the introduction of traded options for more than one 
year. Possible explanation may be due to the investors are still unfamiliar with this financial 
tool. Moreover, to hedge their investment portfoUo, investors might prefer to use the 
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financial tools introduced earlier than stock options, such as Hang Seng Index Options or 
Hang Seng Index Futures etc. Besides, investors are also more familiarized with stock 
warrants which can also provide the benefit ofleverage to the investors. Last but not the 




This study attempts to explore the lead-lag associations between the Hong Kong stock 
options and the underlying stock trading. Two statistical tests based on the works of 
Anthony (1988) and Chatrath et aL(1995) are adopted. 
From the previous studies based on the U.S. market experience, it is generally observed 
that stock options market trading will lead the cash market. Information trader will take 
advantage ofthe high leverage nature of stock options to maximize their return. 
Moreover, stock options can play a stabilizing role towards the price volatiUty in the cash 
market. 
By utilizing the data obtained from the Hong Kong Stock Exchange covering the period 
from 1 April 1996 to 10 January 1997, it is found that there exists no statisticaUy 
significant lead-lag relations between the two markets concerned. This does not 
correspond to the U.S. experience. 
Jn examining the trading data ofthe stock options market during the period under study, it 
is found that the trading volume ofstock options remain thin. For some stock options, no 
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transactions were concluded for some trading days. Therefore，the Hong Kong stock 
options market has not yet matured compared with the huge trading volume ofits U.S. 
counterparts. With the low market participation rate of the investors, it is therefore 
reasonable that no statistically significant lead-lag relations can be observed. 
While this paper has not attempted to find out why the stock options trading remain 
shallow, possible explanation to this issue may include the following: 
1. investors need more education to become familiarize with the trading ofstock options; 
2. other financial tools compete with stock options, such as HSI Options, HSI fUtures, 
warrants etc; 
3. relatively large bid-ask spread. 
To make the Hong Kong stock options market a success, it is ofutmost importance for 
the relevant regulatory bodies to study the issue in depth and find ways to improve the 
trading of stock options. 
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APPENDK 1 
List of Stock Options Traded at the Hong Kong Stock Exchange 
Abbreviation Name ofCompanv . ListingDate Board Lot Size 
HKB HSBC Holdings PLC 8/9/95 400 
CKH Cheung Kong (Holdings) Ltd 25/9/95 1,000 
SPA SwirePacificLtd 'A' 9/10/95 500 
CJP CITIC Pacific Ltd 23/10/95 1,000 
HKT Hong Kong Telecommunications Ltd 23/10/95 400 
CLP CMnaLight&PowerCoLtd 18/12/95 500 
HLD Henderson Land Development Co Ltd 18/12/95 1,000 
HWL Hutchison Whampoa Ltd 18/12/95 1,000 
SHK Sun Hung Kai Properties Ltd 18/12/95 1,000 
HHL HopewellHoldingsLtd 26/2/96 1,000 
NWD New World Development Co Ltd 5/8/96 1,000 
WHL Wharf^Ioldings)Ltd 5/8/96 1，000 
HAB HangSengBankLtd 9/12/96 100 
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APPENDIX 2 
Results for Test A 
m m 
Model: X't 二 Ox + Z aj X't, + E bj Y't, +Ct (3) 
j=i j=i 
Name offirm Lag LagX' t LagY， t F1 F2 
5 ¾ I i ^ L 8 ^ ^ r s ^ 2.131** TS5 
-2 0.901 1.150 "0.016 ^.936 
-3 0.029 0.358 0.024 1.405 
4 0.011 0.141 ^.003 '0.179 
-5 0.166 2.078** >0.023 -1.372 
-6 -0.112 -1.383 -0.010 »0.644 
CKH -1 0.051 0.673 0.018 1.007 1.221 0.564 
-2 0.121 1.592 -0.003 办197 
-3 -0.100 -1.327 0.001 0.017 
4 -0.171 -2.267** 0.015 0.859 
-5 0.148 0.076 4X015 -0.843 
•6 -0.026 4).329 0.023 1.355 
SPA -1 "0.025 ^.315 0,031 2.387*** 2.611*** 1.197 
-2 0.096 1.188 "0.004 4X284 
-3 0.218 2.684*** "0.007 >0.567 
-4 0.111 1.368 0.002 0.140 
-5 -0.088 -1.013 ^012 4).983 
^ 0.127 1.455 0.012 0.991 
CJP -1 0.404 5.098*** 0.014 4.426*** 16.027*** 5.859*** 
-2 0.029 0.341 0.005 1.278 
-3 0.032 0.376 "0.003 -0.744 
4 4).077 4).886 >0.004 -1.058 
-5 0.100 1.147 4X005 -1.200 
^ 0.034 0.396 "0.006 -1.743* 
HKT -1 0.214 2.755*** 0.009 2.716*** 3.434*** 2.737 
-2 0.115 1.440 0.006 1.468 
-3 0.073 0.913 ^007 -1.799* 
A ^).061 "0.761 0.005 0.119 
-5 4).001 4X007 9.37xlO^ 0.002 
^ -0.046 "0.620 0.002 0.497 
CLP -1 0.315 4.076*** >0.007 ^.736 2.183** 0.947 
-2 0.045 0.551 ^.004 "0.416 
-3 "0.024 4X291 0.001 0.014 
-4 "0.005 "0.065 0.007 0.678 
-5 0.012 0.149 0.006 0.538 
«6 0.082 0.865 "0.020 -1.967** 
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Name offirm Lag LagX' t LagY' t F1 ^2 
HLD -1 0.341 4.440*** 0.001 0.072 2.483*** 0.469 
-2 0.023 0.289 0.002 0.230 
-3 0.011 0.131 "0.007 "0.765 
-4 0.001 0.006 ^.007 ^.759 
-5 -0.029 "0.346 0.005 0.540 
-6 »0.076 ^.965 0.008 0.944 
HWL -1 0.162 2.143** >0.003 4X358 1.165 0.645 
-2 0.099 1.289 -0.007 -0.676 
-3 0.094 1.216 "0.001 -0.020 
-4 0.003 0.042 0.009 办260 
-5 0.003 0.034 4).014 -1.447 
^ 0.045 0.579 0.011 1.162 
SHK -1 0.222 2.864*** 0.004 0.438 1.989** 0.426 
-2 4X019 "0.238 0.007 0.720 
-3 0.168 2.121** "0.005 办600 
4 "0.085 -1.067 ^009 ^.958 
-5 0.082 1.022 4).003 "0.308 
^ 0.104 1.327 0.005 0.514 
HHL -1 0.058 0.762 0.003 1.224 3.245*** 6.018*** 
-2 0.085 1.117 "0.001 -1.128 
-3 4.052 "0.720 0.001 0.092 
-4 -0.048 "0.674 0.125 5.267*** 
-5 "0.015 4X208 "0.003 -1.147 
-6 -0.029 "0.414 "0.001 "0.053 
NWD -1 0.061 0.497 0.010 0.780 0.508 0.629 
-2 0.016 0.131 0.008 0.576 
-3 0.002 0.016 "0.018 -1.358 
A 0.106 0.853 "0.002 办161 
-5 0.056 0.442 ^004 ^.316 
-6 ^.025 4).203 0.001 0.010 
WHL -1 0.049 0.413 0.024 2.468*** 2.254*** 1.600 
-2 0.048 0.409 "0.008 4X763 
-3 0.059 0.511 ^.001 "0.057 
A 0.182 1.537 0.003 0.258 
-5 ^.219 -1.830* 0.010 0.947 
-6 0.170 1.431 0.005 0.540 
*, **, *** represent significant levels of5%, 2.5% and 1% respectively. 
F1: F-testtotest Ho : aj=bj=0 
F2: F-test to test Ho : bi = b2 = ... = be = 0 
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Results for Test A 
m m 
Model: Y't = oty + Z q X't.j + S dj Y't.j + nt (4) 
j=i j=i 
Nameoffirm Lag LagX' t LagY' t F1 F2 
5 ¾ I i ~ ~ T 2 ^ 3.328*=^*~~0J56 4.550***~~5.535***~~3.161* 
-2 «0.415 -1.104 0.090 1.095 
.3 "0.652 -1.719* "0.037 "0.454 
A ^.650 -1.724* 4).013 力.153 
-5 0.441 1.165 ^.024 ^.299 
_6 4).404 -1.054 0.067 0.900 
CKH -1 "0.171 "0.460 0.265 3.486*** 2.344*** 2.406 
-2 0.356 0.962 0.008 0.109 
-3 ^.430 -1.164 ^089 -1.190 
~4 -0.495 -1.345 0.063 0.750 
-5 1,190 3.207*** 4).143 -1.683* 
^ -0.299 4).779 0.124 1.481 
SPA -1 ^649 -1.289 0.371 4.559*** 6.433*** 6.106*** 
-2 4).436 "0.861 0.090 1.067 
-3 0.738 1.456 ^061 ^.792 
4 2.619 5.144*** 0.050 0.640 
-5 -1.003 -1.853* ^091 -1.188 
»6 0.601 1.105 0.001 0.009 
CW -1 3.528 1.724* 0.579 7.191*** 14.125*** 1.733 
-2 -4.290 -1.950* 0.152 1,662* 
-3 ^1.378 4).619 0.038 0.411 
4 -1.420 4X631 0.024 0.267 
-5 4.882 2.165** "0.287 -2.959*** 
>6 ^.006 ^.003 0.127 1.332 
HKT -1 1.111 0.165 0.484 6.231*** 8.380*** 0.351 
-2 ^.678 0.628 0.220 2.551*** 
-3 0.708 -0.374 ^.080 4).907 
4 -1.947 -1.070 0.001 ^.907 
-5 ^.770 ^.439 0.026 0.294 
^ 0.645 0.380 0.051 0.633 
CLP -1 1.892 3.041*** 0.650 4.481*** 5.029*** 1.819 
-2 "0.583 "0.888 0.116 1.392 
-3 4).654 ^.991 4081 "0.972 
4 0,291 0.439 0.086 1.031 
-5 >0.361 4.535 0.061 0.712 
^ 0.555 0.725 0.001 0.008 
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Nameoffirm Lag LagX' t Lag Y' t F1 F2 
i i 5 A ~ ~ 0 8 0 I r ^ ^ 4.946*** 3.631***"~L952 
•1 -1.270 -1.844* -0.031 ^.384 
-3 0.233 0.335 0.018 0.225 
-4 1.364 1.967** -0.001 "0.014 
-5 -1.394 -1.988** 0.030 0.379 
-6 -0.149 4X222 0.100 1.320 
HWL -1 0.616 1.025 0.262 3.460*** 2.561*** 1.417 
-2 ^.098 4).161 0.063 0.816 
-3 0.601 0.986 0.016 0.203 
-4 1.036 1.684* 4).036 ^.448 
-5 0.601 0.973 "0.045 -0.568 
^ 4).759 -1.236 0.095 1.265 
SHK -1 ^.396 "0.597 0.191 2.487*** 2.328*** 0.794 
-2 1.047 1.547 0.268 0.345 
-3 0.128 0.190 ^.006 ^.072 
4 0.230 0.338 >0.035 -0.449 
-5 0.617 0.896 0.078 1.005 
>6 ^376 4X562 0.208 2.742*** 
HHL -1 1.335 0.527 0.318 4.169*** 5.334*** 0.336 
-2 4).065 >0.026 "0.033 "0.423 
-3 1.523 0.639 0.126 1.601 
-4 0.427 0.179 0.020 0.249 
•5 0.029 0.124 0.227 2.683*** 
-6 -2.564 -1.090 0.043 0.525 
NWD -1 "0.412 "0.339 0.422 3.514*** 1.988** 0.672 
-2 4).388 ^.317 "0.076 ^.581 
-3 2.233 1.836* ^125 "0,955 
4 4).409 ^.332 4).006 ^.044 
-5 0.806 0.648 "0.021 "0.166 
•6 ^.027 捕 2 1 "0.200 -1.670* 
WHL -1 -1.307 4).880 0.478 3.930*** 2.514*** 0.344 
-2 "0.637 "0.431 >0.037 "0.271 
-3 1.258 0.869 0.124 0.911 
•4 "0.092 "0.062 -0.009 >0.066 
-5 "0.417 "0.277 0.138 1.021 
-6 0.726 0.486 0.016 0.125 
*, **, *** represent significant levels of 5%, 2.5% and 1% respectively. 
F1: F-testtotest Ho : Cj = dj = 0 
F2: F-test to test Ho : Ci = C2 =…=C6 = 0 
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Results for Test B 
m m 
Model: P't = ap + E 4>jPVj + E Pj V't.j + St (5) 
j=i r i 
(where P, represents interday volatility : |Pt - Pt-i| / Pt-i) 
Nameoffirm Lag LagP' t LagV' t F1 ¥2 
1 ¾ ~l~~~^0l^ -1.644 3.07xl0'9 2.117** 0 ^ U 6 1 
-2 0.027 0.338 3.68x10"^  2.021** 
-3 0.021 0.262 1.55x10-9 o.786 
4 "0.038 "0.490 2.15xlO'iG o.l09 
-5 "0.036 4).473 6.88x10'^ ^ 0.376 
-6 -0.055 "0.726 -3.00x10''° »0.208 
CKH -1 "0.035 ^.465 -l,6xl0_^ -1.048 2.105* 3.847** 
-2 "0.001 -0.019 -1.7xl0^' "0.889 
，3 0.004 0.057 -5.1xlO^' -2.565*** 
4 0.069 0.785 ^ .6x l0^ -3.253*** 
-5 4).128 -1.458 -3.9xlO—iG _o.l95 
^ 0.043 0.493 -7.4xl0-" ^.048 
SPA -1 0.101 1.302 -1.2x10' "0.406 1.360 1.121 
-2 "0.109 -1.412 -1.6x10-9 -0.413 
-3 0.030 0.382 -5.0x10"^  -1.216 
-4 0.138 1.799* 6.21x10-9 0.151 
-5 "0.041 "0.534 -2,4xl09 ^.635 
•6 0.048 0.630 -2.1x10—9 4).744 
Cff -1 0.192 2.529*** 7.22x10'^  1.095 2.248*** 1.775 
-2 0.062 0.809 -1.3xlO' -1.735* 
-3 0.061 0.791 -1.6x10-8 -2.112** 
-4 0.135 1.739* -9.0x10—9 _1.127 
-5 0.081 1.013 4.5x10—9 ^).557 
^ 0.052 0.625 -3.2xlO_9 »0.447 
HKT -1 0.135 1.728* 5.66xlO"' 2.034* 2.183** 2.137 
-2 0.170 2.193** -1.9x10-9 4).560 
-3 4).129 -1.653* 3.33x10-9 o.941 
A 0.116 1.485 2.34x10—9 o.661 
-5 4).077 "0.996 2.71xlO'n 0.008 
"6 "0.020 "0.268 -3.2x10"^  -1.158 
CLP -1 0.004 0.05 8.05x10-9 3.753*** 3.356*** 5.917*** 
-2 ^.085 -1.161 8.06x10-9 3.027*** 
-3 0.017 0.234 7.87x10-9 2.709*** 
4 0.067 0.935 1.45x10—8 4.919*** 
-5 0.163 2J01* 7.07x10-9 2.340*** 
^ 0.066 0.842 7.4x10-9 2.930*** 
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Nameoffirm Lag LagP' t LagV' t F1 F2 
HLD ~l ^ 0 ^ 5.67xl0_9 r io6 L029 U l 3 
-2 -0.023 4).279 -2.0xl0_9 ^.355 
-3 4).118 -1.453 1.07x10-8 1.182 
4 0.052 0.651 6.77x10—9 u 7 1 
-5 0.112 1.380 2.15x10-9 o.390 
^ 0.098 1.188 -2.6x10—9 -0.540 
HWL -1 0.147 1.933* ^.5xlO"'' ^.280 2.986*** 1.745 
-2 ^.055 "0.722 1.51xlO' 0.839 
.3 0.179 2.376*** -1.3x10-9 _o.426 
4 0.017 0.206 -3.9x10—9 -1.318 
-5 0.202 2.475*** 6.17x10"'" 0.221 
•6 0.115 1.377 -3.1x10-9 -i.39O 
SHK -1 0.125 1.613 -5.3x10.9 _1.372 0.952 1.994 
-2 0.174 2.202** -7.2x10'^  -1.567 
-3 "0.084 -1.055 -2.0x10—9 -0.405 
A ^008 ^.097 -3.2x10-9 -0.656 
-5 0.019 0.239 -4.7x10-9 _i.037 
-6 0.010 0.125 -8.6xlO_iG 4).228 
HHL -1 0.036 0.473 -2.1x10-'' -0.113 1.525 1.088 
-2 0.042 0.576 ^.6xl0'^ 4).289 
-3 ^.003 4X050 -2.9x10—9 -i.l81 
-4 ^043 0.588 1.12x10-9 o.462 
-5 0.231 3.090*** -7.0x10-9 ^.309 
-6 0.050 0.679 8.02xl0"'^ 0.436 
NWD -1 0.278 2.316** -4Jxl0"' "0.561 1.692 0.757 
-2 ^306 -2.461*** -1.8x10—9 _0j94 
-3 0.454 3.572*** -LlxlO' -1.092 
4 "0.309 -2.362*** "6.1xlO_9 _o.623 
-5 0.263 1.958* -93.8x10"^  -1.122 
^ -0.270 -2.022** 1.21x10-9 o.l79 
WHL -1 "0.022 ^.189 8.43x10"^  0.051 0.718 0.662 
-2 0.098 0.827 2.77xl0^ 1.399 
-3 0.016 0.129 1.29x10-8 o.570 
4 ^.080 ^.664 1.26x10-8 0.552 
-5 0.107 0.862 1.72xl0^ 0.871 
^ 0.144 1.180 6.85x10.9 0.397 
* **，*** represent significant levels of5%, 2.5% and 1% respectively. 
F1: F-test to test Ho ： <j>j = ft=0 
F2: F-test to test Ho : pi = h =…=Pe = 0 
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Result for Test B 
m m 
Model: P't = ap + Z 屯 P't-j + E Pj V't-j + 8t (5) 
j=i j=i 
(where P' represents intraday volatility : (P^ _ P\ / P^) 
Nameoffirm Lag LagP' t LagV' t F1 F2 
5 ¾ ~l o H 6 L507 3.06x10-9 2.507***~~L4l9 U I o 
-2 0.006 0.083 2.58x10-9 i.688* 
-3 "0.008 "0.101 2.62x10-9 1.604 
-4 0.092 1.217 2.30x10-9 1.40i 
-5 0.050 0.658 4.72x10" '^ 0.313 
-6 0.101 1.339 -4.1xlO_iG _0.34O 
CKH -1 0.153 2.058** -1.2xl0"" -0.807 4.053*** 0.957 
-2 4).068 "0.897 4.3x10—9 _o.231 
-3 0.095 1.291 -2.5x10-9 _i.323 
.4 0.272 3.717*** -2.2x10-9 _i.i44 
-5 ^.064 4).841 -2.6xlO_9 -1.404 
^ 0.299 "0.807 -2.2x10—9 -1.532 
SPA -1 0.185 2.405*** 1.78x10—9 o.645 3.193*** 2.548 
-2 0.033 0.428 2.25 xlO ' 0.975 
-3 0.035 0.445 2.33xlO' 0.923 
-4 -0.047 ^.609 3.29x10-8 1.324 
-5 -0.001 "0.019 1.86x10—8 0.898 
-6 0.279 3.720*** 2.09x10'' 1.286 
CDP -1 0.180 2.407*** 7.11x10-9 io75 6.852*** 4.128** 
-2 0.172 2.263** -1.3xlO' -1.809* 
-3 0.243 3.164*** -2.6x10" -3.429*** 
4 0.037 0.467 -2.6x10—8 -3.171*** 
-5 0.068 0.814 -7.6x10-9 ^.904 
^ 0.191 2.420*** 8,49xlO-io 0.117 
HKT -1 0.188 2.408*** !.69xl0"' 0.682 2.261*** 2.271 
-2 0.134 1.706* -2.40xl0_9 ^.805 
-3 ^.040 "0.508 5.60x10-9 1.794* 
4 0.065 0.817 4.75x10-9 1.522 
-5 0.029 0.378 3.37xlO'^ 1.135 
~6 "0.031 ^404 -1.80x10-9 -0.737 
CLP _1 0.235 3.146*** 4.85x10"^  2.499** 3.993*** 3.597* 
-2 0.043 0.559 3.81x10"^  1.618 
-3 0.111 1.441 6.17x10"'° 0.236 
A 0,066 0.861 6.55x10-9 2.444*** 
.5 ^.018 -0.229 9.25xlO'iG 0.342 
-6 0.134 1.722* 4.44x10—9 1.915* 
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Nameoffirm Lag LagP' t LagV' t F1 F2 
HLD ~l 0 l n 2 J 5 ? ^ 2.91x10-9 0580 L202 ^ 
-2 0.042 0.511 -2.5x10-9 ^.451 
-3 0.051 0.632 -5.7x10-10 -0.098 
»4 ^.096 -1.192 1.42x10-9 o.252 
-5 0.090 1.109 -3.1x10-9 ^.585 
^ 0.126 1.560 4.1x10-9 »0.866 
HWL -1 0.380 4.901*** 1.24xl0' 0.568 7.665*** 0.945 
-2 -0.056 -0.677 2.0x10"^  0.737 
-3 0.263 3.210*** 2.38x10"^ 0.816 
4 -0.050 4X604 2.78x10-9 0.951 
-5 0.122 1.491 -5.2xlO_iG _o.l89 
-6 0.155 1.954* -3.2xlO-9 .1.496 
SHK -1 0.184 2.182** 8.39xlO_n o.019 1.986 0.976 
-2 0.058 0.671 -5.2xl0-' -0.999 
-3 0.036 0.416 -2.1x10—9 ^.371 
-4 0.011 0.136 4.7x10-9 ^.861 
.5 0.101 1.189 -5.0x10-9 -1.034 
»6 0.121 1.434 -7.7x10-9 -2.096** 
HHL -1 0.111 1.159 1.43x10-9 o.832 2.109** 0.259 
-2 0,097 1.280 4.0xl0-i0 0.187 
.3 0.067 0.882 AlxlO_iG ^.268 
-4 0.099 1.307 6.7xlO_iG 0.296 
-5 0.113 1.472 7.01xl0-i0 0.330 
^ 0.108 1.433 6.26x10-11 o.037 
NWD -1 0.400 3.227*** -7.5x10—9 _i.001 3.041*** 0.944 
-2 4X001 ^002 -9.3x10-9 ^.954 
-3 0.324 2.521*** -1.6x10-^  -1.516 
4 -0.306 -2.300** ^.0x10"^ "0.396 
-5 0.428 3.044*** -1.0x10—8 _i.i38 
•6 4).186 -1.339 ^.0x10'^ «0.8% 
WHL -1 0.401 3.236*** -1.1x10"^  "0.618 1.790* 1.138 
-2 "0.220 -1.658* 2.25x10—8 o.975 
-3 0.023 0.167 2.33x10-8 o.923 
4 0.118 0.820 3.29x10-8 1.324 
-5 *0.127 >0.842 1.86x10"® 0.898 
^ 0.227 1.615 2.09xl0^ 1.286 
* ** •** represent significant levels of5%, 2.5% and 1% respectively. 
F1: F-test to test Ho :屯=Pj=0 




Results for Test B 
m m 
Model: V't = otv + Z X,jP't-j + Z Yj V't.j + ^t (6) 
j=i j=i 
(where P' represents interday volatility : |Pt - Pt-i| / Pt-i) 
Nameoffirm Lag LagP' t LagV' t F1 F2 
5 ^ 7i 789410 1.950* 4).724 -9.490***~~9.325***~~2.226 
-2 1186993 0.284 4).577 -6.025*** 
-3 5035781 1.208 "0.471 ^.547*** 
4 4461510 -1.082 >0.347 -3.335*** 
-5 4947850 -1.220 -0.077 -0.805 
-6 -8883781 -2.232** 4).088 -1.154 
CKH -1 -570399 ^.153 -0.814 -10.818*** 13.480 2.568 
-2 -7720298 -2.035** -0.623 -6.603*** 
-3 587142 1,584 ^.532 -5.404*** 
-4 3566422 0.817 ^.552 -5.501*** 
-5 -9039221 -2.073** ^258 -2.634*** 
^ -5132386 -1.178 ^137 -1.785* 
SPA -1 889358 0.431 "0.855 -10.984*** 13.307*** 1.445 
-2 -3282390 -1.560 >0.621 ^.197*** 
-3 -1961773 "0.955 «0.352 -3.206*** 
-4 1379697 0.678 ^.189 -1.720* 
-5 -2948376 -1.455 -0.190 -1.919* 
»6 -1998679 -0.990 0.035 0.462 
CJP -1 1252845 1.413 4X487 -6.325*** 5.742*** 3.571* 
-2 1368091 1.525 "0.457 -5.338*** 
-3 1508655 1.681* >0.422 -4.763*** 
A 327641 0.352 ^.449 4.820*** 
-5 84376 0.091 "0.174 -1.844* 
^ 2879480 2.979*** ^011 ^136 
HKT -1 782773 0.360 4).640 -8.280*** 6.407*** 0.794 
-2 2982719 1.384 ^.446 4.704*** 
-3 267495 0.124 "0.300 -3.055*** 
4 707916 0.328 "0.253 -2.583*** 
-5 -231175 ^.108 "0.191 -2.053** 
^ -3396283 -1.617 -0.158 -2.061** 
CLP -1 1266020 0.491 "0.678 -9.125*** 8.754*** 2.420 
-2 4812553 -1.906* 4).628 ^.806*** 
-3 51711 0.021 "0.518 -5.144*** 
-4 -5560308 -2.225** "0.383 -3.757*** 
-5 -2567399 "0.953 ^.231 -2.205** 
•6 "6147798 -2.261** 0.014 0.163 
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Nameoffirm Lag LagP' t LagV' t F1 F2 
i L D II~~-1293189~~To^ ^ ¾ ^.459*** 5 . 893** *~~2^ 
-2 -2022911 -1.651* "0,458 -5.349*** 
-3 -1818569 -1.481 4).382 4.373*** 
-4 -1830201 -1.496 ^.325 -3.688*** 
-5 -1312350 -1.065 4).173 -2.061** 
^ -2436111 -1.961** ^.162 -2.211** 
HWL -1 -2146989 ^.857 ^740 -9.692*** 10.485*** 2.015 
-2 -2800574 -1.109 "0.525 -5.679*** 
-3 -249047 ^.100 "0.315 -3.183*** 
4 6414775 2.425*** -0.327 -3.325*** 
-5 -5081334 -1.884* -0.200 -2.169** 
"6 -990283 "0.360 -0.090 -1.206 
SHK -1 1180521 0.793 ^731 -9.709*** 9.207*** 1.162 
-2 -95373 4).062 ^658 -7.736*** 
-3 -2212272 -1.429 -0.437 -4.551*** 
4 273999 0.177 ^.435 4.564*** 
-5 -926765 "0.603 4).319 -3.637*** 
-6 -2976242 -1.989** -0.144 -1.964* 
HHL -1 4733612 -1.520 4).750 -9.907*** 10.259*** 1.708 
-2 160798 0.053 4).586 "6.294*** 
-3 457585 ^.218 4).496 -5.023*** 
-4 7681653 2.561*** 4).379 ^.844*** 
-5 -2674676 "0.882 "0.224 -2.415*** 
-6 3116837 1.036 "0.133 -1.782* 
NWD -1 2550101 1.261 ^.853 A995*** 5.225*** 2.033 
-2 1203416 0.574 4).623 -3.897*** 
-3 -2043897 ^.955 -0.449 -2.581*** 
4 4789120 -2.174** "0.193 -1.177 
-5 1616868 0.715 "0.113 "0.765 
^ -1923054 ^.855 "0.095 >0.832 
WHL -1 859287 0.987 4X748 1171*** 6.020*** 0.876 
-2 -1204354 -1.394 "0.661 4.577*** 
-3 355680 0.403 "0.601 -3.641*** 
4 -731420 "0.834 >0.200 -1.1% 
-5 -704437 ^.779 ^.320 -2.227** 
"6 -242390 "0.273 0.006 0.044 
* **，*** represent significant levels of 5%, 2.5% and 1% respectively. 
F1: F-test to test Ho ： Xj = Yj=0 
F2: F-testtotest Ho : h = X2 = … = ^ ^ =0 
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Results for Test B 
m m 
Model: V't = av + E X,jPVj + S Yj V't.j + i^t (6) 
j=i j=i 
(where P，represents intraday volatility : (P^ - P^ )t / P"t) 
Nameoffirm Lag LagP' t LagV' t F1 F2 
5 ^ 7i 8465151 1.760* -0.703 -9.233*** ~8 . 977* * *~~L^ 
-2 -7304631 -1.504 4).533 -5.580*** 
-3 -121741 "0.025 "0.409 4.018*** 
-4 -2795036 >0.592 4).328 -3.215*** 
-5 -1062172 >0.224 -0.080 -0.846 
>6 -9890158 -2.108** «0.096 -1.269 
CKH -1 -3724853 ^949 ^.796 -10.151*** 12.096*** 1.003 
-2 -3218692 4).802 >0.626 ^.369*** 
-3 6110136 1.577 ^.524 -5.171*** 
A -974622 4).251 4X536 -5.210*** 
-5 -3140401 "0.784 "0.224 -2.280** 
^ -2228857 "0.561 -0.082 -1.074 
SPA -1 -1573251 4).715 4).855 -10.866*** 13.005*** 1.114 
-2 -2573954 -1.145 "0.646 4.284*** 
-3 -1274305 "0.566 4X376 -3.338*** 
_4 -944357 4.432 "0.189 -1.684* 
-5 -1808751 4).833 "0.175 -1.693* 
^ -1570085 4X731 0.045 0.582 
Cff -1 ^45846 "0.719 4).464 -5.852*** 5.376*** 2.982 
-2 1653894 1.808* >0.431 4.900*** 
-3 2241895 2.430*** "0.466 -5.147*** 
A 774901 0.814 ^.526 -5.437*** 
-5 755901 0.780 >0.248 -2.431*** 
^ 12156 0.013 "0.034 4).392 
HKT -1 2861327 1.149 "0.649 -8.202*** 6.377*** 0.752 
-2 -144973 ^.058 0.443 4.635*** 
-3 -3097762 -1.238 "0.272 -2.740*** 
•4 1592039 0.630 "0.270 -2.717*** 
-5 -2548330 -1.027 ^.185 -1.964** 
-6 -1798710 "0.737 "0.139 -1.776* 
CLP -1 1793514 0.625 "0.671 -8.992*** 7.870*** 1.224 
-2 -3874602 -1.317 "0.584 4456*** 
-3 1101494 0.374 ^.515 -5.132*** 
A 2395258 0.817 ^.399 -3.875*** 
-5 -155042 "0.053 4).303 -2.918*** 
•6 "6499051 -2.172** >0.034 "0.383 
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Nameoffirm Lag LagP' t LagV' t F1 F2 
HLD ~\ 9 ^ 0 ^ ^04^ >6.336*** 5.428***""^L494 
-2 -985073 "0.785 -0.433 -5.033*** 
-3 -3356011 -2.680*** 4).313 -3.491*** 
4 7793 0.006 4).279 -3.200*** 
-5 117045 0,094 "0.160 -1.967** 
>6 -333419 ^.268 "0.184 -2.530*** 
HWL -1 -611164 "0.225 4).770 -10.048*** 9.474*** 0.782 
-2 -1084406 4X377 >0.580 -6.098*** 
-3 282605 0.097 -0.363 -3.550*** 
-4 1321181 0.460 ^.338 -3.309*** 
-5 -3551606 -1.236 ^.202 -2.107** 
^ -1981918 "0.714 -0.060 -0.802 
SHK -1 540232 0.326 4).761 -8.987*** 9.574*** 1.630 
-2 -1587965 ^938 4X693 4732*** 
-3 -547495 4X320 -0.485 _4.441*** 
4 -2718656 -1.639 4).428 -3.973*** 
-5 -924108 "0.552 ^318 -3.333*** 
-6 -1872205 -1.127 -0.152 -2.102** 
HHL -1 -273889 "0.082 ^766 -10.095*** 9.637*** 0.940 
-2 -3299600 4.989 -0.570 4.047*** 
-3 -748225 "0.224 "0.496 -4.951*** 
-4 7181866 2.154** -0.355 -3.551*** 
-5 -2636444 ^778 ^.232 -2.482*** 
«6 536156 0.161 4).116 -1.545 
NWD -1 2236717 1.090 ^.847 »6.841*** 5.798*** 2.072 
-2 1810285 0.840 "0.649 4.032*** 
-3 -3458544 -1.626 4).459 -2.602*** 
4 4864499 -2.214** 4).165 >0.997 
-5 2774156 1.191 "0.160 -1.704* 
•6 -2414399 -1.052 "0.153 -1.387 
WHL -1 1966843 2.220** ^.860 4726*** 7.825*** 2.798 
-2 -2974582 -3.136*** 4).566 -3.431*** 
-3 -1079039 -1.101 "0.471 -2.607*** 
4 5041 0.005 ^.124 "0.698 
-5 -19565 "0.018 "0.189 -1.278 
>6 292969 0.292 0.090 0.776 
*, **, **• represent significant levels of 5%, 2.5% and 1% respectively. 
F1: F-testtotest Ho ： >^ j = Yj=0 
F2 : F-test to test Ho : A-i = ^2 = … = 、 = 0 
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